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CONCLUSION
An observed negative response of wheat to combined
addition of copper and zinc under highly P deficient
conditions suggests that P limitations should be addressed
when addition of these micronutrients is considered.
Chemical and spectroscopic speciation analyses is underway
to identify possible micronutrient-P reaction products
forming in the soils.
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Experimental Approach: Controlled Environment and 
Field Studies
•Three soils in which HRS wheat (Waskada) was grown
under controlled environment conditions:
Levine Series GLCU.R 
Waskada Series O.BLC 
Tisdale association O.DGC
•Field site in south central Saskatchewan:
Echo B.SS
Treatments:
T1: Control (no micronutrient and no P)
T2: Control (no micronutrient, but P added to confirm P
deficiency)
T3: Cu @ 2.5 kg ha
-1
T4: Zn @ 2.5 kg ha
-1
T5: Cu+Zn each @ 2.5 kg ha
-1
T6: Cu @ 5 kg ha
-1
T7: Zn @ 5 kg ha
-1
T8: Cu+Zn each @ 5 kg ha
-1.
 Cu & Zn (sulphate salts) solution were applied in soil as
band at time of seeding.
 Experimental design was CRD in phytotron and RCBD
at field site. Each treatment was replicated 4 times.
 Copper (Cu) deficiency is the most common
micronutrient deficiency on the prairies. Lack of zinc
(Zn) can also be a factor in certain soils. Growers may
consider applying both Cu and Zn for wheat production
(Kruger et al., 1985; Singh et al., 1987).
 Cu and Zn may interact in the plant uptake and
redistribution process. There can be strong competition
between Cu and Zn for adsorption sites (Cu > Zn). Cu
will redistribute Zn to soil solution and plant roots
(Alloway, 2008).
 It is purported that insoluble precipitates can result
from reactions with P: e.g. insoluble Zn phosphates
(Loneragan and Webb, 1993).
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Fig. 1. Effect of Cu and Zn fertilization on wheat grown in soils
with low available P. MK-extractable P and DTPA extractable Cu
and Zn for each soil are provided at top of photo. Treatment bars
with an asterisk (*) for grain or straw yield are significantly
different (p < 0.05). Error bar represents standard error of mean.
 Significantly higher grain yield of wheat was obtained
with P fertilization of the three soils in the controlled
environment study (Fig. 1), confirming P deficiency in
the soils.
 Compared to the unfertilized control, there was no
significant response to Cu or Zn added alone. However,
yield was often lowest where both Cu and Zn were
applied together in phytotron soils and in the upper
slope positions in the field soil (Fig. 1, Table 1).
 Adding P fertilizer reduced tissue Zn concentration
(Table 2). Cu addition tended to increase plant Zn
concentration and uptake (Tables 2 and 3)
Apparent antagonistic effect on the growth and yield of
wheat from the addition of Cu and Zn without P on low
P soils could be explained by reaction of micronutrient
with P to form insoluble precipitates. Physiological
imbalance of P and Zn in plant tissue is also reported to
be associated with disturbance of enzyme function, and
might contribute to impaired crop growth and yield
(Wissuwa et al., 2006).
Table. 1. Effect of Cu and Zn fertilization on grain yield
of wheat grown on a field catena with a phosphorus
fertility gradient (low P: upper slope high P: low slope.
Table 2. Effect of Cu and Zn fertilization on concentration
of Cu, Zn, and P in grain and straw tissue, respectively.
Table. 3. Effect of Cu and Zn fertilization on Cu, Zn, and
P uptake by wheat.
